As a key component of surface and underwater ships, marine propulsion systems have experienced a long evolution, from a single paddle used in sculling to the Archimedes' screw to modern propellers, e.g. screw propeller, pump-jet propulsion and rim-driven thruster. Due to rapid industrial development and the accompanying pressure on the marine ecological environment, there is a huge and urgent need for new marine propulsion technologies, with the goals of higher power efficiency, reduced emissions and reduced noise level. In recent decades, with the development of computational and experimental techniques, hydrodynamic performance and the associated acoustic properties of the marine propulsion have been investigated extensively to optimize hydrodynamic design and explore new concepts for marine propulsion.
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This Special Section aims to highlight recent advances in theoretical, numerical and experimental methods for modelling marine propulsion, understanding of the underlying flow physics and noise generation mechanisms and optimization approaches for improving hydrodynamic performance and suppressing the noise. The Special Section consists of six articles contributed by researchers who are active on related topics:
. Ma 1 presents a comprehensive review of the mechanisms of sound generation, radiation, acoustic characteristics and prediction methods for a noncavitation thruster. Furthermore, two control methods are described, for reducing the nonuniformity of the flow field and for low-noise thruster design. Additionally, a new type of multi-blade coupling propeller is introduced, which is able to achieve further noise reduction and open water performance improvement. . Seok et al. 2 propose a partially-averaged NavierStokes (PANS) method for the local flow analysis around a rotating propeller. They make a detailed comparison between PANS and Reynolds-averaged Navier-Stokes (RANS) models by simulating the rotating KP505 propeller in open water condition, and provided a better understanding of PANS characteristics in predicting the turbulent coherent structures. . Sun et al. 3 propose a coupling potential and RANS approach for evaluation of the propulsion performance under self-propulsion condition. In this approach, they combine an unsteady RANS method which uses the Volume of Fluid method for simulating the ship flow including the free surface deformation and a Lifting Line Model for computing the flow of a propeller operating in the ship wake. They adopt an enhanced coupling strategy to simulate the propeller in the wake of ship. Using the proposed method, a propeller with optimal circulation designed under a behindship condition can be developed. . Zakerdoost and Ghassemi 4 introduce a variablefidelity design method, for optimization of a ship's hull-propeller system under multiple operating conditions in the early stage of ship design. They apply numerical solvers of different fidelities for evaluation of the hydrodynamic performance, and use specific field-measurement data provided by the engine manufacturers during optimization design. . Alijani et al. 5 employ a design of experiments method to investigate the effects of key parameters on the drag coefficient of autonomous underwater vehicle (AUV), based on the numerical simulation data of fluid flow around of a Hydrolab500 AUV. The results indicate that the presented method is able to predict the drag coefficient of an autonomous submersible body designed in the examined range. . Jiang and Huang 6 develop an automatic modeling approach for geometric design of advanced submerged propulsion. The hydrodynamic and cavitation performances with different parameter combinations are numerically simulated by a RANS method. To guide future designs, an impact factor is further defined to quantify the effects of different parameters.
Finally, we would like to appreciate the efforts made by all the contributors for this Specific Section. We are grateful to the Editor-in-Chief of Proc IMechE Part C: J Mechanical Engineering Science, Prof. John Chew, for inviting us as the guest editors of this Specific Section. We also thank the staff of the editorial office of Proc IMechE Part C: J Mechanical Engineering Science for managing, assistance and support. We hope that these state-ofthe-art progresses reported in this Special Section will bring new interests and inspirations to this field.
